Brief description: This section outlines the methods, results and discussion of the following image quality assessments conducted on the Siemens Arcadis Orbic 3D mobile C-arm cone-beam CT (CBCT):
Spatial resolution test

Methods
The spatial resolution of the Siemens C-arm CBCT was assessed using the modulation transfer function (MTF) to test whether it is capable of resolving the brachytherapy catheters and fiducial markers. The high resolution module CTP528 in the Catphan®504 contained two tungsten carbide beads with a diameter of 0.28 mm. After acquiring the images, the pixel intensities (PI) of every pixel within a region around the bead (2.86 mm x 2.86 mm) were obtained. The resulting matrix of PIs was the point spread function (PSF). The line spread function (LSF) was calculated by adding the PIs of every column in the PSF matrix. The PIs of the LSF were then plotted against the location and a Gaussian regression was applied of the form:
where 0 , and are fitting parameters. The Fourier transform of the Gaussian regression is the resulting MTF which was averaged over four samples, i.e. two scans for each bead:
Results
Supplementary Figure 1 shows the modulation transfer function and the 10%-MTF plotted against the frequency domain in line pairs per cm (lp/cm) of the Siemens C-arm CBCT. The 10%-MTF is the value practically used to determine the limitation of an imaging system and from Supplementary Figure 
Discussion
Applying the Nyquist theorem on the 10%-MTF of the Siemens C-arm CBCT ( = 1 (2 × 10%) ⁄ = 0.69 ) reveals that structures with length of 0.69 mm were still spatially resolvable. The catheters used were 1.8 mm in diameter and the fiducial markers were 5 mm in length and 1.0 mm in diameter. The catheters and fiducial markers were visible and distinguishable. They were also visible in the sagittal and coronal plane and overlapped with the CT ones, i.e. yellow on grey (see Figure 1 ,2 and 3 in the main article).
Image uniformity
Methods
The uniformity index (UI) was used to assess the image uniformity of the Toshiba CT and the Siemens CBCT as it also provides indications for capping and cupping artefacts in addition to general uniformity. The image uniformity of an imaging system provides an indication for soft tissue contrast which is important for organ delineation in the treatment planning process. The image uniformity module CTP486 of the Catphan®504 contained a uniform solid water disk 15 cm in diameter. The most commonly used method to calculate the UI requires the mean 
The UI is given in percentage and a negative and a positive UI indicate for capping and cupping artefacts, respectively (2,3). The summand 1000 in the denominator in equation (iii) has to be included if the PI is already converted to HU in planning CT scanners (1) . To extend the utility of this approach, the acquired axial images were divided into 100 equal squares on a 10x10 grid with a side length of 13.056 mm to create uniformity maps which provided more spatial information. The UI for the Siemens CBCT and the Toshiba CT were determined by:
respectively and averaged over 3 axial slices. and are the mean PI and HU within a ROI (area: 1 cm 2 ) in the centre of the solid water disk. and are the mean PI and HU within each square.
Results
Supplementary Figure 2 shows the uniformity index evaluated in all squares averaged across three axial slices with a combined color code for both CT (left) and CBCT (right). Green indicates a low UI and red a high one. The Toshiba CT ( = −0.014, = 0.161) had a superior image uniformity compared to the Siemens CBCT ( = −1.581, = 0.806) since the mean UI was closer to zero. The relatively high negative mean UI of the latter was strong evidence for capping artefacts. Moreover, our method showed that there was a steep gradient at the edge of the FOV outlined by a thick line, and a ring artefact in the centre. The diameter of the thick line was on average 106.18 mm ± 10.38 mm. 
Discussion
As demonstrated in Supplementary Figure 2 , the Toshiba CT had a superior image uniformity compared to the Siemens CBCT, on the basis of uniformity index, owing to less scatter. It was assumed that the capping artefacts are due to an overcompensation of the beam hardening correction algorithm and the ring artefact due to miscalibrated detector elements which were enhanced by an imperfectly rigid C-arm gantry moving during image acquisition. The steep falloff of CT numbers could be used to determine quantitatively the boundary of the FOV with our proposed method. The determined FOV was approximately 14 mm smaller than the advertised one which was an additional limitation. It was necessary to ensure that the catheters and prostate were scanned in a region with high uniformity to obtain the possibly best treatment plan in HDR prostate brachytherapy since deteriorated uniformity affects soft tissue contrast and ultimately CTV/OAR contouring accuracy. Moreover, the boundary of the FOV ought to be avoided as it might cause a distortion of objects which would exacerbate needle identification.
CT to electron density conversion
Methods
The CT number to electron density conversion plot of the Siemens C-arm CBCT was determined by scanning the CIRS phantom. Due to the limited FOV of the Siemens CBCT (12 cm in diameter), the inner disk of the CIRS phantom alone was used. Five inserts were used (air, lung (exhale), lung (inhale), syringe water, liver) for the lower gradient, i.e. the linear regression of air and soft tissue, and four inserts (trabecular bone, bone (1000 mg/cm 
where and are the mean PI of the tissue of interest and the syringe water, respectively. The upper and lower gradient from the Siemens CBCT were compared with the ones obtained from the commissioning of the Toshiba CT. For this, an independent samples ttest was conducted at 5% significance level to compare the slopes of the gradients. The method for the t-test comparing slopes of linear regressions and relevant equations are outlined in Paternoster et al. (5) .
Results
Supplementary Figure 3 shows the CT number plotted against the electron density relative to water for the Toshiba CT determined at the commissioning of the device and for the Siemens C-arm CBCT determined with the CIRS phantom. The CBCT underestimated the absolute CT numbers of all tissue and bone types. The severity of the underestimation is given in the results of the independent samples t-tests (see Supplementary Table 1) where is the slope and is the standard error of each gradient. The standard error of the difference of the slopes is given by 
Discussion
The Siemens C-arm CBCT underestimated the absolute CT numbers for all tissue types relative to the CT derived values. The range of CT numbers in CBCT was shorter varying from approximately -200 HU to 700 HU, which reduced the already short CT number range of soft tissue, which in turn can exacerbate difficulties in contouring of the CTV and surrounding OARs. Typical cone-beam associated issues such as increased scatter and noise, beam hardening, decreased contrast, streak and truncation artefacts alter the CT numbers (6) . Increased scatter lowers the apparent CT number as more scattered photons are detected. This was particularly pronounced due to the absence of a full-scatter condition since the thickness of the CIRS phantom was with 5 cm smaller than the 12 cm FOV of the CBCT (7).
